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ABSTRACT
A differential approach is employed to analyze demand for meat in the United Kingdom
during 1989–99. Differential demand systems with fixed price effects (Rotterdam and
CBS) better explain consumers’ retail purchase allocation decisions for beef, lamb, pork,
bacon and poultry compared with models containing variable price effects (NBR and
differential AIDS). The real expenditure and the Hicksian demand elasticities are generally
found to be quite different from earlier studies using AIDS models. A quality change index
of meat consumption is constructed from the estimated CBS model estimation results and
decomposed into real expenditure, substitution, trend, seasonal and residual effects.
Key Words: Meat demand, dlfierential approach, model selection, UK.
The choice of a functional form is at the in-
terface of economic theory and the data. Ap-
plied demand studies normally proceed in two
steps. First, behavioral assumptions are im-
posed which lead to a cost or to an indirect
utility function. Second, a functional form is
selected. Desirable properties of functional
forms are parsimony and flexibility (Caves
and Christensen; Barnett). The dual approach,
which leads to functional forms with such
properties, has become very popular in the last
30 years. Researchers, however, have become
increasingly aware of two limitations of this
approach. First, different dual functional forms
often lead to different results even on the same
data set (Howard and Shumway). Further-
more, economic theory does not provide any
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guide for choosing ex ante
forms and only a limited
among competing
basis for ex-post
evaluation (such as when a model violates an
economic law or a strong a-priori belief). Sec-
ond, dual functional forms often fail to gen-
erate credible parameter estimates (Diewert
and Wales).
In the field of consumer demand analysis
the issue of selecting among competing func-
tional forms has been addressed in a number
of recent studies (Eales, Durham, and Wessels;
Brown, Lee, and Scale; Lee, Brown, and
Scale; Barten; Alston and Chalfant; Weather-
spoon and Scale). They have demonstrated
that a family of competing systems can be
generated through alternative parameterisa-
tions of Theil’s differential system (Theil,
1965 and 1980). Selection among these com-
peting models is possible via simple parameter
restrictions. The differential systems are local-
ly flexible (Mountain), linear in parameters,
and as parsimonious as the dual systems. It is
not surprising therefore that their popularity is
rising.
In this paper a differential approach is used12 Journal of Agricultural and Applied Economics, April 2000
to analyse meat demand in the U.K. As Bans-
back points out, food demand analysis in gen-
eral and meat demand analysis in particular
are topics that will continue to attract the at-
tention of researchers for the near future. This
is not least because the U.K industry across
all species will continue to experience signif-
icant changes in the aftermath of the BSE (bo-
vine spongiform encephalopathy) crisis, the
forthcoming price support reductions under
Agenda 2000, and the next WTO negotiations.
A considerable number of meat demand
studies conducted in N. America since the late
1980s have adopted dual and differential sys-
tems approach (e.g., Kesavan and Buhr; Eales
and Unnevehr; Gao and Spreen; Alston and
Chalfant; Reynolds and Goddard; Moschini
and Meilke). In the EU and the UK there have
only been a few studies on meat demand
which rely on systems (Tiffin and Tiffin; Laa-
jimi and Albisu; Burton and Young, 1996 and
1992; Chesher and Rees). These studies used
the dual approach and the AIDS specification
(Deaton and Muellbauer). In none of them was
model selection an issue. Their purpose was
rather either to estimate wider food demand
systems of which meat was a part or to ex-
amine the nature of structural change in meat
demand. This paper focuses on appropriate
model selection in a demand systems context.
The paper is structured as follows. Section
2 presents the theoretical model. Section 3
contains a discussion on the data used for the
empirical analysis, the estimation results and
comparisons with earlier studies. Section 4
presents a decomposition of the quality change
in meat consumption in the UK for the period
1989:1 to 1999:2. Section 5 offers conclu-
sions.
Differential Demand Models
A family of demand systems can be devel-
oped from alternative parameterisations of
Theil’s (1965) differential model
,,
(1) w,d in q, = O,din Q + ~ n,,d in p,,
,–1
i,j=l,2, . . ..n.
In system (1) w, is the budget share, p, and q,
are the price and the quantity respectively, d
in pj and d in q, are the time rates of change
ofp, and q,, and d in Q = ~~.l w,d in q, is the
Divisia volume index of the aggregate quan-
tity demanded, Parameter 0, = p, (tlq,/dm)is the
marginal share, that is the proportion of a unit
increase in total outlay m allocated to com-
modity i while parameter T,, is the compen-
sated price effect (Slutsky term) of a change
in the price of the jth commodity on the de-
mand for the ith commodity. The theoretical
constraints on system (1) are
(2) $8, = 1,
$ m,, = O, additivity;
(3) j Tr,,= o, homogeneity; and
,=,
(4) m,, = IT,,, symmetry.
The Rotterdam model is a particular para-
meterisation of the differential system (1)
where the demand parameters 6, and m,] are
assumed to be constant. However, there is no
strong a-priori reason why the marginal shares
and the price effects should be held constant.
Allowing each (3Lto differ from w, by a con-
stant p, results into the CBS (Central Bureau
of Statistics) demand system (Keller and van
Driel)
(5) w,d h q, = (w, + 13,)din Q + ~ W,Jdin P,,
,=,
i,j=l,2, . . ..n.
The CBS system has variable real income, that
is, real expenditure effects (variable marginal
shares) and constant compensated price ef-
fects. For the CBS the requirement that the
marginal shares add up to unity is satisfied
when Z~.l ~, = O.
The differential form of the AIDS model is
obtained from (1) if, in addition to 8, = w, +
~,, it is assumed that T,, = (-y,, – W,(8[, – w,)),
where 8,, is the Kronecker delta. The differ-
ential form of the AIDS is thusFousekis and Revell: Meat Demand in the UK: A Deferential Approach 13
(6) w,d In q, = (w, + @,)d in Q
i,j=l,2, . . ..n.
For this model the additivity condition re-
quires X;., 13i= O and Z:., y,, = O while ho-
mogeneity and symmetry require ~V.I y,, = O
and y,, = ~,, respectively. The differential
AIDS has both the real income effects and the
compensated price effects variable.
A fourth alternative, the NBR (Neves) sys-
tem, can be developed from (6) by substituting
6, – w, for ~,. The NBR system which has
fixed real income effects and variable com-
pensated price effects can be written as
(7) w,d in q, = f3,dIn Q
,,
+ z (II,,– w,(8,, – W,))d in P,, ,=,
i,j=l,2, . . ..n.
The Rotterdam, the CBS, the differential
AIDS, and the NBR systems are not nested.
Barten shows, however, the general (synthetic)
model nests all four:
(8) w,d in q, = (81W,+ d,)d in Q
+ j (e,, – 82 W,(S,, – w,))~ in Pj, ,= ]
i,j=l,2, . . ..n
where d, = 81~i + (1 – 81)0,, e,, = 82y,J+ (1
– &) ITti;and i3[ and tiz are two additional pa-
rameters. When both 8, and 82are zero system
(8) reduces to the Rotterdam. When 8, = 1
and?i2= 0,81 =land8z= land, 81=0
and 8Z = 1, it reduces to the CBS, to the dif-
ferential AIDS, and to the NBR respectively.
The theoretical restrictions on (8) are
jj e,, = 0, additivity;
(10) j e,, = O, homogeneity; and
,=,
(11) e,] = e,,, symmetry.
Table la. Budget Shares, Prices and Quanti-
ties for the Five Meats’
Budget
Share Priceb Quantityc
Beef 0.29 4.44 22506
Pork 0.144 3.32 14931
Poultry 0.274 2.43 38833
Bacon 0.175 4.18 14474
Lamb 0.117 3.79 10946
‘ At the sample mean, 1989:1 to 1999:2.
I,prices are In Poonds sterling per Kg.
‘ Quantities in tonnes per month.
The Likelihood Ratio Test (LRT) for model
selection is LRT = –2(ln L(@*) – in L(+))
where $* is the vector of parameter estimates
of a restricted model (i.e., Rotterdam, CBS,
differential AIDS, and NBR), @ is the vector
of parameter estimates of the synthetic and
L(.) is the log value of the likelihood function
(Amemiya). Under the null hypothesis that a
restricted model best describes the data, the
LRT statistic has an asymptotic X2distribution
with 2 degrees of freedom, where 2 is the
number of restrictions imposed.
Data, Model Selection and Demand
Elasticities
The Data
Calendar monthly household purchases and
expenditure in the UK for the major species
of meat (beef, lamb, pork, bacon, and poultry)
were derived from four weekly AGB Taylor
Nelson Sofres consumer Superpanel data.1The
latter comprises a continuous sample of 8000
households. Sample data were available for
January 1989 to February 1999.
Table 1a presents the sample mean budget
shares, unit prices, and quantities purchased of
the five meats. Beef had the highest budget
share followed by poultry, bacon, pork and
lamb. Beef was also the most expensive meat
while poultry had the lowest price and the
greatest purchase volume. Table lb presents
sample mean budget shares in different sub-
1Supplied by the Meat and Livestock Commission.14 Journal of Agricultural and Applied Economics, April 2000
Table lb. Budget Shares at Different Sub-Pe- Table 2. The Likelihood Ratio Tests
riods
Beef Pork Poultry Bacon Lamb
Model Log-likelihood Test Statistica
Synthetic 1866.51
1989–92 0.32 0.14 0.24 0.17 0.13 Rotterdam 1865.05 2.92
1993–95 0.30 0.14 0.27 0.17 0.11 CBS 1864.63 3.76
1996–98 0.24 0.15 0.31 0.19 0.11 AIDS 1862.38 8.26
NBR 1863.15 6.72
periods (1989-92, 1993–95, and 1996–98).
There was a decrease in the budget share of
beef and an increase in the share of poultry.
The budget share of pork remained stable
while there was a small increase in the budget
share of bacon and a small decrease in the
share of lamb.
Model Specijcation and Selection
Since seasonal (monthly) data are used for the
empirical analysis, all models include 11 sea-
sonal dummies (for February to December).
They also include a constant term to capture
possible gradual changes in tastes and prefer-
ences. Given that the four competing systems
(Rotterdam, CBS, AIDS, and NBR) and the
synthetic model automatically satisfy the add-
ing-up restrictions, only four equations were
estimated (the lamb equation was dropped). 2
The theoretical restrictions of homogeneity
and symmetry were imposed and the systems
estimated using the SURE method (Judge et
cd.) in the TSP4.3 program. Parameter esti-
mates for all five models are available from
the authors upon request.q
2The empirical results are robust to the choice of
equation to be dropped.
1An attempt was made to verify whether the 1996
BSE crisis affected allocation decisions. A dummy var-
iable (taking value O prior to March 1996 and value 1
afterwards) was initially included in the models, The
coefficients associated with this dummy were in all
cases completely insignificant and the model selection
results were not affected. While this may seem at first
surprising, it should be remembered that in differential
systems the allocation decisions are not budget shares
(as in the AIDS model) but the contributions of each
commodity to the change in the Divisia volume index
(Theil, 1980). These contributions are given as ~, =
w,d in q,. Over the sample period they do not show
any outliers or abrupt changes. This explains why the
inclusion of the BSE dummy did not affect the empir-
ical results.
“ The tabulated value is 5.99, at 5 percent level of slgnlf-
icance.
Table 2 presents the log values of the like-
lihood function and the corresponding statis-
tics for model selection. The Synthetic system
rejects both the NBR and the AIDS models at
the 5-percent level. It fails however to reject
at the same level of significance both the Rot-
terdam and the CBS models.4 On purely sta-
tistical grounds the Rotterdam offers a slightly
better description of the data compared with
the CBS. Nevertheless, the latter appears su-
perior to the former on the grounds of eco-
nomic intuition according to which meat prod-
ucts must be substitutes in consumption
(Kesavan and Buhr; Eales and Unnevehr). In
particular all cross-compensated price effects
for the CBS are positive. For the Rotterdam
model, the Slutsky term describing the inter-
actions between beef and lamb is negative (al-
though insignificant), implying complementar-
ily between these two types of meats We
mention here that Hicksian complementarily
between lamb and pork, and lamb and other
meats has been reported in the study of Tiffin
and Tiffin which relied on a static dual AIDS.
Complementarity between lamb and pork has
been also reported in the study of Burton and
Young (1992) from a dynamic AIDS model.
Since both the CBS and the Rotterdam cannot
be rejected and the CBS conforms with eco-
nomic intuition, only results from the CBS are
discussed further in this section. It should be
emphasised, however, that the parameter esti-
dThe parameter estimate for S2
is –0.3 with a t-statistic –0.5, thus rejecting decisively
the AIDS and the NBR. The parameter estimate, how-
ever, for 8, is 0.4 with a t-statistic 1.8. Because of this,
the LRT cannot reject the Rotterdam and the CBS.
‘ The relevant t-statistic is only –0.2,Fousekis and Revell: Meat Demand in the UK:A D@’erentialA pproach 15
mates from the Rotterdam and the CBS are on
the whole very similar.
In the estimated system all compensated
own-price effects were negative and statisti-
cally significant at the 5-percent level or less.
All ten compensated cross-price effects were
positive and six of them statistically signifi-
cant at the 5-percent level or less. From the
55 coefficients associated with the monthly
dummies 21 were statistically significant at the
5-percent level or less, three statistically sig-
nificant at the 10-percent level or less while
several others were higher than their respec-
tive standard errors. This implies that alloca-
tion decisions are affected by seasonal factors.
The trend terms, however, were not statisti-
cally significant. This is consistent with the
relative stability of the allocation variables, ~,
= w,d in q,, over time (see Footnote 3). The
DW statistics range from 1.91 for the beef
equation to 2.48 for the poultry equation. The
eigenvalues of the Slutsky matrix T = [mi,]are
–0,42, –0.22, –O. 18, –O. 12, and –0.0005
suggesting that the matrix is quasi-concave as
stipulated by the economic theory.
Endogeneity, and Homotheticity Tests for the
CBS Model
One potential problem with the differential
systems is that of endogeneity which may
arise when d in Q and the disturbance terms
in demand equations are not independent of
each other (Attfield). To test for endogeneity
we resort to the Theory of Rational Random
Behavior (Theil, 1980; Duffy) according to
which d in Q is exogenous when the distur-
bance terms are proportional to the Slutsky
terms. For the CBS model, exogeneit y re-
quires COV(U,,u,) = km,,, where k is a factor
of proportionality and U’S are the residuals.
Here, the regression of the covariances on a
constant and the Slutsky terms gives COV(U,,
u,) = –0.26(8.49) – 167.1(48.41) with R2 =
0.44 and where the numbers in parentheses are
standard errors. The fact that the intercept is
insignificant but the slope is not suggests that
the residual covariances are indeed proportion-
al to the Slutsky terms. Thus, treating d in Q
as exogenous appears to be a reasonable ap-
proach for this data set.
Preferences over meat products are hom-
othetic when marginal shares are equal to the
corresponding budget shares. For the CBS
model, homotheticit y requires ~, = O for all i.
The Wald test (Judge et al.) is used to examine
homotheticity. The appropriate test statistic is
the X2 distribution with four degrees of free-
dom.h The empirical value is 34.01 while the
tabulated value at the 5-percent level is 9.46.
We therefore conclude that preferences are
non-homothetic implying that the budget
shares of the meats in the UK differ from their
marginal shares or, equivalently, that the bud-
get shares of the individual meats depend on
the aggregate expenditure on meat.
Elasticity Estimates from the CBS Model
The expenditure elasticity (q,) and the com-
pensated price elasticity (q,,) are given as
(12) q, = (@,/w, + 1) and
(13) q,, = IT,,/w,, respectively.
Table 3 presents the expenditure and the com-
pensated price elasticities along with their cor-
responding standard errors.7 The expenditure
elasticities of beef, pork, poultry and bacon
are very close to unity while that of lamb is
low. These results are consistent with the find-
ings of Tiffin and Tiffin. They are different,
however, from those of Burton and Young
(1996) which indicated expenditure elastic de-
mand for lamb and expenditure inelastic de-
mand for pork and poultry. The Hicksian own-
price elasticities are all close to unity. Tiffin
and Tiffin found that pork and chicken de-
mand were own-price elastic while lamb de-
mand was inelastic. In contrast Burton and
~~ We test the null hypothesis ~, = 13z= PI = ~t =
O. If this is true, then (3, = O as WCI1because from the
adding-up condition the constants (3 sum to zero.
7The variances of the expenditure elasticities are
calculated as Var(~,) = Var( 1 + @,/w,) = Var(~,)/(fi,)2
while the variances of the compensated price elastici-
ties are calculated as Var(q,,) = Var(~,,)/(~,) z, where
the symbol bar indicates that the evaluation takes place
at the average shares.16 Journal of Agricultural and Applied Economics, April 2000
Table 3. Expenditure and Hicksian Elasticity Estimates.’
Expenditure
Price Elasticities
Elasticity Beef Pork Poultry Bacon Lamb
Beef 0.996* –0.844* 0.017 0.489” 0.314* 0.023
(0.082)b (0.171) (0.077) (0.101) (0.08) (0.077)
Pork 0.946* 0.034 – 1.002* 0.504* 0.095 0.391*
(0.07) (0.156) (o. 144) (0.095) (o. 113) (0.093)
Poultry 1.097* 0.518* 0.264* –0.983* 0.041 0.159*
(0.078) (0.107) (0.049) (0.1) (0.05) (0.053)
Bacon 1.172* 0.521* 0.078 0.066 –0.855* 0.19*
(0.058) (0.133) (0.093) (0.079) (0.132) (0,079)
Lamb 0.588* 0.057 0,48* 0.373* 0.284* –1.196*
(0.093) (0.191) (o. 114) (O.123) (0.1 19) (0,153)
‘ Evaloateci at the mean sample shares.
t,A~Ympt~ti~ standard error in parentheses.
‘kStatmlcally significant at 5 percent or less.
Young (1996) found the demand for lamb to
be elastic and the demand for pork and poultry
inelastic. Almost all cross-price Hicksian elas-
ticities are smaller than 0.5, confirming the
limited substitution possibilities suggested by
the studies of Tiffin and Tiffin, and Burton and
Young (1996).
The Marshalian (uncompensated) price
elasticities are derived from the Hicksian com-
pensated price and the expenditure elasticities
using the formula
(14) m,, = q,, – q,w,.
Table 4 presents the Marshalian price elastic-
ities along with their corresponding standard
errors.x Gross complementarily in consump-
tion appears to be the case for the pairs beef
and lamb, pork and bacon, and poultry and
bacon.
For the proper interpretation of the elastic-
ities presented in Tables 3 and 4, the theoret-
ical framework that underlies the estimated
system should be borne in mind. Consumers
are assumed to follow a multi-stage approach
in allocating aggregate expenditure. In the first
XThe variances of the Marshalian price elasticities
are calculated as
Var(rn,,) = Var(q,,) + Var(q,)(fiJ)2
– 2W,COV(T,,, ‘q,).
stage, the allocation takes place among broad
groups of goods that are separable from each
other. In a second stage expenditure within
each group is further allocated among the
goods making up that group (Theil, 1980;
Deaton and Muellbauer). Hence meat is con-
sidered as a single composite commodity
among others within some primary group, viz.
food. Given the decisions made in the first
stage, UK consumers then allocate the aggre-
gate expenditure on meat to beef, pork, lamb,
poultry, and bacon. Thus the price and expen-
diture elasticities in Tables 3 and 4 should be
interpreted as conditional on the first stage de-
cision, that is on the expenditure allocated to
meat as a whole.
Quality Change in Meat Consumption and
its Decomposition
In economics the term quality change in con-
sumption does not involve any outside judge-
ment of what is “good” for the consumer. It
measures the desirability of the consumption
basket from the consumer’s point of view as
revealed by his/her behaviour. Commodities
for which the marginal share exceeds the cor-
responding budget share are more attractive to
the consumer. Based on this reasoning Theil
(1980) proposed the following quality change
index (QCI) in consumption in differential
formFousekis and Revell: Meat Demand in the UK: A Differential Approach 17
Table 4. Marshalian Price Elasticitiesa



















































‘ Evaluated at the mean sample shares.
hAsymptotic standard error in parentheses,
* (**) Statistically significant at the 5- ( 10-)percent level 01’ k=
(15) QCZ = din Q’ – din Q,
where dln Q~ is the Frisch quantity index
which weighs quantity changes of individual
commodities by the respective marginal
shares.
For the CBS model the QCI can be writ-
ten as
(16) QCI = ~ ~,d in q,.
,=,
Substituting (5) into (16) and taking into ac-
count that each of the estimated equations in-
volves constant terms and seasonal dummies
yields
(17) QCI = ~ fJ,(c,/w,) + ~ ~ ~t(a,},/w,)s)l
,=, ,=1/,=,
where i,j= l,..., 5 attach to beef, pork,
poultry, bacon, lamb and h = 1, 2, . . . . 11, to
the seasonal dummies. The coefficients c, are
associated with trends and the coefficients a,11
with the seasonal (monthly) dummies, denoted
as s~.
Equation (17) decomposes the QCI into a
trend effect, a seasonal effect, a real-expendi-
ture effect, a substitution effect and a residual
effect.
ceteris
The real-expenditure effect increases
paribus with the dispersion of expen-
diture elasticities among the commodities in
the bundle. The substitution effect ceteris par-
ibus becomes positive (negative) when the
price of goods for which the marginal share
exceeds the respective budget share tends to
decrease (increase) relative to the rest of
goods. The constant terms in differential de-
mand systems represent trends and the coef-
ficients of seasonal dummies represent season-
al deviations from these trends. The seasonal
effect in (17) becomes, ceteris paribus, posi-
tive (negative) when the seasonal deviations
from the trend of the commodities for which
the marginal shares exceed the respective
budget shares are positive (negative).
Table 5 presents the QCI decomposition for
February 1989 to February 1999 as well as for
the sub-periods February 1989 to February
1994 and March 1994 to February 1999. Over
the whole sample there was a moderate in-
crease in quality in consumption by 0.26 per-
cent per annum. The real expenditure effect is
negative largely because the Divisia quantity
index has decreased at an annual average rate
of 4.5 percent. The substitution effect is neg-
ative since the prices of poultry and bacon, for
which the expenditure elasticities are greater
than unity, have increased faster than the pric-
es of the rest of the other meats. Specifically,
the annual average rates of change of poultry
and bacon prices have been 4.5 and 3.5 per-18 Journal of Agricultural and Applied Economics, April 2000
Table 5. The Quality Change Index and its Decomposition
Quality
Change Red Components of Quality Change’
Period Index Expenditure Substitution Trend Seasonal Residual
89:2–94:2 0.54 –0.204 0.23 –0.245 0.48 0.28
94:3–99:2 –0.19 –0.196 –0.31 –0.264 0.42 0.17
89:2–99:2 0.26 –0.168 –0.05 –0.253 0.47 0.26
‘The annual avctagc rates of change have been calculated by multiplying the monthly average rates of change by 12.
cent respectively while the annual rates of
change of beef, pork, and lamb prices have
been 0.8, 2.2, and 3.4 percent respectively.
The seasonal effect is positive because posi-
tive and statistically significant coefficients for
the monthly dummies prevail in the poultry
and bacon equations, where poultry and bacon
are the commodities for which the marginal
shares exceed the budget shares. Finally, the
trend effect is negative since (3 and c coeffi-
cients with opposite signs appear in each es-
timated equation.
Over the first sub-period, the quality
change is positive (annual rate of change 0.5
percent) while over the second sub-period the
quality change is negative (annual rate of
change – 0.2 percent). Given that the real ex-
penditure, the trend and seasonal effects in
both sub-periods are very similar, the change
in the sign of the QCI from positive to nega-
tive must be attributed to the substitution ef-
fect. In the first period the substitution effect
is positive because the commodity which has
the lowest expenditure elasticity (lamb) has by
far the highest rate of change in price. In par-
ticular, in the first sub-period the annual av-
erage rate of increase in lamb price has been
5.7 percent while the annual rates of change
of the remaining prices were lower than 3.4
percent. In the second sub-period, however,
the largest rates of price change have been
those for poultry and bacon (5.5 and 3.8 per-
cent respectively), meats which have the high-
est expenditure elasticities.
Conclusions
This paper uses a differential demand systems
approach in the analysis of five meats (beef,
pork, poultry, bacon, and lamb) in the UK for
the period January, 1989 to February, 1999.
Statistical tests show that the differential de-
mand models with fixed price effects (the Rot-
terdam and the CBS models) explain the al-
location decisions better compared with
models containing variable price effects (NBR
and differential AIDS models).
The expenditure elasticities for all meats
except lamb are close to unity. This is in
agreement with the results reported in the
more recent study by Tiffin and Tiffin but con-
trasts with the earlier findings of Burton and
Young. The Hicksian elasticities are, however,
quite different from those reported in the
aforementioned studies.
Theil’s (1980) concept of quality in con-
sumption has been used to calculate a quality
change index and to decompose it into real
expenditure, substitution, and other effects. It
appears that after 1994 the quality change of
meat consumption in the UK became negative
largely due to the substitution effects induced
by the increases in the prices of poultry and
bacon relative to the prices of the other meats.
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